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LOW BIREFRINGENT OPTICAL RESIN MATERIAL, ITS MANUFACTURING METHOD 
AND ITS APPLICATION 

PROBLEM TO BE SOLVED: To provide an optical resin material which is composed of a 
polymer resin and in which the birefringence is reduced without sacrificing its 
characteristics and its manufacturing method, and to provide various useful materials or 
articles by applying the optical resin material. 

SOLUTION: The low birefringent optical resin material is made by alignment treatment of 
a transparent polymer resin material in a state in which molecular alignment suppressing 
particles with a size smaller than the wavelength of light are mixed in the transparent 
polymer resin material. The molecular alignment suppressing particles are particles 
composed of a substance with isotropic polarization or particles with isotropy in shape. 
The extent of alignment produced in the polymer chain of the polymer resin material is 
suppressed due to the existence of the molecular alignment suppressing particles, and as 
a result, the birefringence induced by the alignment treatment is reduced. The optical resin 
material is advantageously used in a liquid crystal element or in an optical disc. 
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C00 50] mm. »m«»iaic*in-ctt. &m^> 

b*»I8C*J 12 . ff 05 U"H»f I * JR 0 «Wr k' £ft 
^ilaWJ ^HBtcElfQ^U. 4#. £Jx£<9;i?'J 

v-*^Krtj«e*aHniiw$^«<o-c, *co*ssik i-t 

«*>ffi|S]jWif4fc*>, ^RftW*ra^rti3*vSr 

[0051] tiknxotzixnatiim 
r. *k raaaattj k^dksti. iHtaiffttt* 

4*£-#tt*3*i4fc*>k-f4. 
[0052] Oho i ^ «k 4ft«i*ffi 

xmm-th z t tfx-% . cm ^^^S5.fti±*aw^ 
T*v*irnjtt£*rt4. znmmt* Mz.im&mt 

mffl&b(tfaizit&t& =t 5 I»3*i4afta?aStt 
4 . , **Wtc «t 4*¥«l»mfc J: o T 

JFM § iitllli . ffltmtf* < h 4 v ^i*a*ftt*< 
'h§^fc»fc4^i=^»*«a«i: LTffl^S; k# 

k * . JBWWWC* 4 £ k WfWbmWftWiffl $ 

Zk&T&Z. 

[00 53] 4fciMam8*)B*«tt. M3£F<6aBB 

tca^ais^-h&«^$*-r»*s*i4* t . £«oaa 
tasgv- h t lt , **H^tc j; zyemmtm*. o £4 

v- h £ffii^4C: k# ! T'$ . jl&a^fflgawa^kP"! 
4dka s '-t'§4. 

[ 0 0 5 4 ] St:. aft*¥£»a"*-4«a*B*£« 

mtt*fc*><nmmtLx * *mtz£h%&®m 

fttfi&mifr&x'fo 4 z t iz i. o . 4 iztibumnm 
<7)3mizt3^x±z%u&mimMiz&x\ m 



mm vzimmtftiimtix^wztb. mtu* 
a^srttwt, ttSfmrnviifemmiz^xfTb 

tix^&tf. zwwmtztthh l><r>b ix*mizx 
f6]±S-^4^k* 5 t'#4. 

[ 0 0 5 5 ] H3UL iM» : W>«««Hf!*W*l!ifl 
fflBfiBiaT*4. ^cDWiCfc^T. lOttffiM. 1 1 
a, 1 lbtt»ftlW±Tfc:iai$*ifc«R, 12 a. 
1 2bli*ti?t&mi 1 a. 1 l b«*HB±lcEB§ 
<lfcflBI£KT* o T . 12a, 1 2 b <f fi, 

1 3 <owif tea wwiiy- h i 4 wmiszixxm 

S«U 1 a. 1 1 bi3J:tfi»S«J»^-M 4**»fl 
lz X 4 3e9ffllltWfc: ± -5 T^-f 4 C t tfXZ . 4 
fe. Sfil 1 a, 1 1 bk*flbt«l 2a. 1 2bfctf> 

4«3t*ISrffl«r»4 ; k 4 . 
[ 0 0 5 6 ] H41i. Jg^S^fl&^a^^SrfiiiBB 
fflBr®0T'J>4. :oW(:fe^T, l 0(i?l B B 8 il. 15 

a, i5b iias B a B i^±T^iEs $ ^s«T'j> o . m 

**16a. 16bJi. **l^L. Sf^«K15a. 1 
5bk. *«*HB±fci!«$iut 13k. 

«a§ftfc»j£k$ivC^4. -r=S:b*>. 5 
a. 1 5b*>'. 03Ofil^fc:tJ(t4}S B iai 0ffl!l<7)^Ba 
fflBS^- b 1 4 *«iaJt«jST* 0 . mftM 16a, 
1 6b*>*--g-S1Sl 5a. 1 5bk-*fc3iVO>4. C 
O J: 3 Zcffif&nm&mTlZti h . l 5 a . 15 
bfcJ^igBJMS'- hi 4 *2ts.^t:J:43t^fflJilW 
W=J:-5T0fi!cf 4ik* J -C'$. 4fc. g&OtzMz. 

*muzx i%&®m&mm®b*t&mmizm 

hZbtfVZh, 

[ 0 0 5 7 ] 4fc, K^-^ ( 1 ) tC*1V>l, ;K>W 

*>3*a(* i 0 a ^ 4 im^flci Jtu-e^fcajsan 

I . L *>t fc«B*ftt £**4#¥HfflHfl"r* 0 . a 

C3t-f a? wajtfciipac* 4 . 

[0058] 

imnmi j^t. *a>»oiiawtttW43&«. 
<mmmi>zemMmfcis\,\xi±. m^f-mmmk 

IX* 9 9 y h Srffl v \ ^TfiAfPMttflcl: 

l -c . ^a^gy/ft 7 n m-cuKwcaa^v- u ^0 

r rxn v'/pr 8 1 2 j ( B*rxa (If) 

a ) £ . m&mzn i xo. 1 «a%^si]^-c«D l 
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i<r>? iivMzmx. efl»a*8o , c, mmsLSm 

m/m i ncO^PNcJO. «^^a#fl**"CHHEffi» 

t. IMWrtt «*S*fe*^Zfei6fc 

J:"), agRl 3 88cm-iO*{dW4a-CH 3 

[0059] <nm2>ft=?msiwim%Lftb ix^ 

V * W»* r Tin x/UR 8 1 2 j O^flnMS-S- 2 . 0 

< r«& ix , m« vmwfemx i wmmmzm i . 

Sftfil^ ^ » $ b VMS*® 5 Iz , EftA i: SttffiHi 
[0060] <ifc«$9 1 >*^S|6tfttW»*t LT ^ 

u*««*«:aaDL*v^i:iawi. mini tR«fc 

LTs ffS#l 0 0^mC0#Kffl7^;lA$rfaiL^. 

mix. mmi t±<mmizix . 

lUHflWSlMtU #*0«Bi^fcEflEfc:gM> 

[00 6 1 ] 05««ttfla6tf*f*6»fe. *4fflHffltt 
*jf*)Efo)!Slfct$ V»T. >■]) tWXff&WfiE IX^&Z 
biz**). %miil®®Vr&<Dmg.tf{&®lX^&c\ 

[0062] <msm3>T&<7>mm£ < i > t-^sn 

as-^^-S-tf /l^^r v-.* f-fl -r h 7 >• 7 o [4. 
4. 0.12. 5. j7. io] _3_f;^ >C 7)2 5 0«4^i:, 1 
-^=f-fey4 l«JKWfc. h/Px>-7 5 0»JB»i:S. 

stttf^TaffitLfcEJESsflfctta*-, 6 o'ckm* 

L£. >Iil{-, h'Jxf-^T^S-^ (1. 5* a-/ 
1 ) Wh/l-xyjficO. 62W4g|5i;. t-7?7-/l, 

7 j-ivx'^&ittmt? yyx^-ymm < as 

0. 0 5W1> t-7*^y-A-:jC^y-;lr: ^> 
/^f> = 0. 3 5:0. 3:1)3. 7M:gff£M2l 

t ltjdl so r t- 3 mmnmm-tt z t t«t o . 
&mtm&9 7%x'h->tz. &tz. ®t>titzM&fc<rm 

^nfea(77i„ h )«±0. 4 5dl/g (;oni;U 
+ . 3 Or, jggO. 5g/d 1 ) X'h^iz, 

[00 6 3] 

[fL2] 



«W« ( l ) 




[0064] znx o iz tx%(>iifzmmm^mm 

(a) «04 0 0 0Jtt»**- h7U— 7*fcA*U £*l 
(c*3t}35flPfS4$£ao,c . 10 0k g/c 

m 2 , RJES«1 6 5 'C<T)0kWX' 3 ^(3]JP» LT*388 

jsniffofe. c o ixft^ixtzfrmmmsfottmn 
;->i*iz&^TS.-£fommz&z. zzmm, 
titz*mfiim-&fa<7)&mffl}umimn± 1 o o 
x-h^tz. 

[oo65] ±m<n*mmmsm:niH-mffi®b 
ixm\ wbfrxyffiBuz. mtmiiz&\,\xm^ 
tiicobmt i&WLftnmfmzm&tinztt ixo. 2 
9M%0m&xmn 1 x . > »iiwamm:im . 
znisvtttmmzm^. mmmi bmmizix&m 

W)W $ 0 0 u m<r>7 < A-A Sr fW L Jt t , C 
^07 -All, Hfifcffl 1 WKR 1 b mWM£i1i+?> 
l> <r)X'h hZb ifB/h t>tvtz . 
[0066] 

[l& H JO^S] *%.mzliilf. v h «; y ^7.S:<f fifef 

fLT s SBaim«tt^3^IEI«Bi»fttT*Sifcfe:J: 
1 0 0 6 7 ] * LT. Kfl^ffiliBWfcttftfcglt 

* . »iEH^ t <vfr h ^uzmm-h Z b ^ W 
®mm\ ix jfflmft&tox&mmm&n&z b &x 

1 0 0 6 8 ] *^B^)f£JSS!Jftt3^1SlilM^*- 

thzb wx% . mmtf&mmtimz^m'kis®, 
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[ ® 2 ] miffmmnmz^ *x nmrnx-h h . 
[as 3 mm^mm-mi^tmmmmmmx^ 

iM4 ] mm^mm^m^-mmmmmmx-h 
yx-hh. 

[H6 j xmnmmm&zv&mMizmifmiz^ 



1 is-s^a 

2 ffRv-? 

10 j&M 

1 1 a . 1 1 b fflg 

i2a. 12b mm. 

13 OBfr? 

14 ^BJgjJU^-h 

1 5a. 1 5b mm 

16a, 16b ffjftg 



[013 



12 12 

- oT4aHo~KoTTo~- 




oT-Tol-ro 



[03] 



0 - 




Ilpr 




[04] 




-15b 1 
-13 M6b 
-V4 J 
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